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Drug compsns. for topical admin, comprise a cyclosporin or a 
macrolide cpd., oleyl alcohol, propylene glycol and a thickener. 

The thickener is a carboxyyinyl polymer or poly(ethylene glycol). 

USE/ADVANTAGE 

The drug compsns. are suitable for treating dermal diseases 
including pathologic proliferation and/or hornification of epidermic 
cells. The drug compsns. have an excellent skin permeability. 

In an example, a gel contg. cyclosporin was prepd. from cyclosporin (1 
wt. %), oleyl alcohol (5 wt. %), a carboxyvinyi polymer (0.2 wt. %), 
triethylamine (0.17 wt. %) and propylene glycol (balance). 
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Japanese Patent Application No. 236758/95 ^ ^ ^ 

Title of the Invention: Topically applicable pharmaceutical 

compositions 

inventors: Ryukan Natsuyama and Kiyoshi Ochiai, Tsukuba, Japan; and 

Suisei Noji, Tokyo, Japan 
Applicant: Sandoz Pharmaceuticals Ltd., Tokyo, Japan 

Priority Claimed: Japanese Patent Application No. 222031/94 

* filed on September 16, 1994 

SPF.CIFICATION 

/ 

Title of the In vention 

Topically applicable pharmaceutical compositions 

Claims 

1. A topically applicable pharmaceutical composition 
comprising a cyclosporin or macrolide compound, oleyl alcohol, 
propylene glycol, and a thickening agent. 

2 . The topically applicable pharmaceutical composition 
according to claim 1, wherein the thickening agent is a carboxy vinyl 
polymer . 

3. The topically applicable pharmaceutical composition 
according to claim 1, wherein the thickening agent is a polyethylene 
glycol . 

DetaileH Description of the Inventio n 

TPohnica] Field to Which £he Trtvention Pertains: 

The present invention relates to a topically applicable 
pharmaceutical composition comprising a cyclosporin or macrolide 
compound as an effective ingredient. More particularly, it relates 
to a topically, in particular dermally, applicable composition 
suitable for the treatment of dermal diseases, especially involving 
morbid proliferation and/or keratinization of epidermal cells. 

Prior Arts : 

Cyclosporins are a known family of cyclic undecapeptide 
compounds. A number of these compounds, including for example 
Cyclosporin A commercially available under a trade mark SANDIMMUN, 
Dihydrocyclosporin D and Cyclosporin G, are known (see Japanese 



Patent Application Laying Open No. 2-17127). Among them, Cyclosporin 
A (hereinafter sometimes referred to simply as "Cyclosporin") is 
widely used in clinical fields for the purpose of inhibiting 
rejections in organ transplantation and graft-vs. host reactions. 
Cyclosporin A is also used against severe psoriasis and Behcet 
diseases . 

Further, in vitro, animal model and clinical tests have 
confirmed the utility in various autoimmune diseases and inflammatory 
conditions, particularly in inflammatory conditions associated with 
causes of disease including autoimmune factors, for example arthritis, 
such as rheumatoid arthritis, progressive spreading arthritis and 
arthritis deformans, as well as rheumatic diseases. 

There have also been confirmed the action against malaria, 
coccidioidomycosis and schistosomiasis, the vermifugal action, in 
particular the antiprotozoal action, the action against baldness or 
alopecia, and the action against multiple drug resistant tumors. 

On the other hand, "macrolide compounds" generically refer to 
macrocyclic lactones containing 12 or more members in the ring. 
Lactam macrolides are interesting compounds having both a lactone 
(ester) and lactam (amide) linkages in the ring. There is known a 
large number of lactam macrolides such as those produced by 
microorganisms belonging to the genus streptomyces , including 
rapamycin, ascomycin and FK-506, as well as their derivatives and 
analogues. These lactam macrolides are said to have some specific 
pharmacological properties and their immunosuppressive and anti- 
inflammatory action has particularly attracted attention. 

Rapamycin is one of the immunosuppressive lactam macrolides and 
produced by streptomvces hyaroscooicus . The structure of rapamycin 
was found by Kesseler, H. et al. in 1993 (Hely. Chim. Acta, 76, 117). 
Many derivatives of rapamycin have been synthesized, including 40-O- 
alkylated derivatives such as 40-O-( 2-hydroxy ) ethyl-rapamycin 
disclosed in WO94/09010. Rapamycin as well as its structurally 
analogous compounds and derivatives are generically called as 
"rapamycins" . 

Ascomycins are a different class of lactam macrolides. 
Representative compounds include FK-506 and ascomycin. Many of these 
have a strong immunosuppressive and anti-inflammatory action. The 
structural formula of FK-506 is found in Merck index, 11 Ed. (1989), 
Appendix A5. Ascomycin is described in USP No. 3,244,592. Many 
derivatives of ascomycin and FK-506 have been synthesized, including 
halogenated derivatives such as 33-epi-chloro-33-desoxy-ascomycin 
disclosed in EP-A-4 27 68 0. Ascomycin, FK-506 and their structurally 



analogous compounds and derivatives are generically called 
"ascomycins" . 



Problems to Be Solved by the Invention; 

However, the use of cyclosporin or FK-506, one of the macrolide 
compounds, has been impeded in a wide range of applications other 
than the inhibition of rejections in organ transplantation and the 
treatment of severe autoimmune diseases, due to side effects upon 
injection or oral administration thereof. The above referred 
Japanese Patent Application Laying Open No. 2-17127 discloses a 
topically applicable composition comprising a cyclosporin and a 
C12-24 mono ~ or polyunsaturated fatty acid or alcohol to solve the 
problem. However, it is not disclosed therein that some compositions 
comprising a thickening agent may have satisfactory dermal 
permeability. 

Mpans for Solving the Problems ; 

The present inventors have found that a higher dermal 
permeability can be imparted to a composition comprising a 
cyclosporin or macrolide compound and oleyl alcohol by adding thereto 
propylene glycol as a solvent. Further, it has also been found that 
only by formulating a specific thickening agent thereinto, a 
topically applicable semi-solid composition can be obtained while 
maintaining the higher dermal permeability. Thus, the present 
invention has been attained. 

Therefore, the present invention provides a topically applicable 
pharmaceutical composition comprising a cyclosporin or macrolide 
compound, oleyl alcohol, propylene glycol and a specific thickening 
agent . 

Mode of Working the I nvention: 

The cyclosporin is preferably the aforementioned Cyclosporin A. 
The amount of the cyclosporin used in the present invention is 0.01 
to 40% by weight, preferably 0.1 to 30% by weight, most preferably 
0.5 to 20% by weight, based on the total weight of the composition. 

The macrolide compound is preferably 40-O-( 2-hydroxy )ethyl- 
rapamycin or 33-epi-chloro-33-desoxy-ascomycin. The amount of the 
macrolide compound used in the present invention is 0.01 to 40% by 
weight, preferably 0.05 to 20% by weight, most preferably 0.1 to 10% 
by weight, based on the total weight of the composition. 



The amount of oleyl alcohol used in the present invention is 0,1 
to 50% by weight, preferably 0.5 to 30% by weight, most preferably 1 
to 20% by weight, based on the total weight of the composition. 

The amount of propylene glycol used in the present invention is 
10 to 99.88% by weight, preferably 15 to 99.35% by weight, most 
preferably 2 0 to 9 8.8% by weight, based on the total weight of the 
composition. 

The thickening agent which may be used in the present invention 
includes carboxy vinyl polymers and polyethylene glycols (PEG). 

The carboxy vinyl polymer preferably has a molecular weight of 
about 450,000 to 5,000,000, in particular 1,250,000 to 4,000,000. 
The amount thereof is 0.01 to 25% by weight, preferably 0.1 to 10% by 
weight, most preferably 0.1 to 5% by weight, based on the total 
weight of the composition. The carboxy vinyl polymer, if not 
neutralized, may readily gel by addition of a neutralizing agent such 
as triethylamine or diisopropanolamine . The polyethylene glycol has 
a molecular weight of about 100 to 100,000, preferably 200 to 20,000, 
most preferably 1,000 to 20,000. The amount thereof is 0.01 to 80% 
by weight, preferably 0.1 to 60% by weight, most preferably 1 to 50% 
by weight, based on the total weight of the composition. 

The topically applicable pharmaceutical composition of the 
present invention may have any semi-solid dosage form, such as gel, 
paste or ointment. The dosage form of the preparations may be 
suitably selected depending upon the patient's conditions and the 
site to be applied and these preparations may be formulated in any 
manner known to those skilled in the art. 

The composition of the present invention may optionally contain 
a solvent, surfactant, preservative, humectant and/or colorant in 
addition to the above described ingredients. 

The composition of the present invention may be used in the 
treatment of dermal diseases, especially involving morbid 
proliferation and/or keratinization of the epidermis, in particular 
in the treatment of dermatitis, including psoriasis as well as atopic, 
contact and allergic dermatitis. It may also be used for hair growth 
and protection in the treatment of alopecia, including alopecia 
areata, generalized alopecia, male pattern alopecia or alopecia 
associated with other autoimmune diseases or autoimmune-related 
diseases, such as psoriatic alopecia. Further, the composition may 
be used in the retention of skin graft and the treatment of pemphigus 
including pemphigus vulgaris and pemphigoid, ichthyosis, lichen ruber 
planus, leukoplakia and scleroderma. 



The composition of the present invention may exhibit clinically 
preferable effects when a composition comprising 0.1 to 20% by weight, 
preferably 0.5 to 10% by weight, of a cyclosporin or macrolide 
compound is applied on the site to be treated in an amount of 1 to 20 
mg/cm 2 once to several times (e.g., two to five times) a day, 
depending upon the disease to be treated, the patient's conditions 
and the site to be applied. 

Examples 

The present invention will be further illustrated in more detail 
by way of the following examples . 

Reference Example ; 

Compositions comprising a cyclosporin, oleyl alcohol and a 
solvent (base) were subjected to a dermal permeability test using a 
2-chamber cell as shown in Figure 1. Six ml of a composition 
comprising 1% cyclosporin, 5% oleyl alcohol and 94% solvent (base) or 
a control composition comprising 1% cyclosporin and 99% oleyl alcohol 
was placed into a donor phase 1 at 32°C and the amount of cyclosporin 
permeating into a receiver phase 2 filled with saline containing 0.1% 
polyoxyethylene hardened castor oil 60 was measured. The permeating 
amount per unit area of the hairless rat skin 3 was recorded. The 
results are shown in Table 1 . 



Table 1 

Permeating Amount in 24 hours 



Solvent (mg/cm 2 ) 



Control (No solvent) 


0.1 




Propylene glycol (PG) 


32.2 


(1.6) 


1,3-Butylene glycol 


0.5 




Polyethylene glycol 400 


0.3 




Polypropylene glycol 


0.6 




Diisopropyl adipate 


0 




5% Ethanol/PG 




(1.4) 


Isopropyl myristate 




(0) 


50% PG/water 




(0) 


Glycerine 




(0) 


50% Glycerine/water 




(0) 


Medium fatty acid triglyceride 


(0) 





The permeating amounts were measured using the abdominal skin. 
Bracketed numbers were obtained using the back skin. 



In the following Examples and Comparative Examples, all the 
proportions are by weight unless otherwise specified . 



Exam ple 1 : 

A cyclosporin containing gel 
was prepared: 

Cyclosporin 

Oleyl alcohol 

Carboxy vinyl polymer 

Triethylamine 

Propylene glycol 



having the following composition 

1% 
5% 

0.2% 

0.17% 

Balance 



Exam ple 2 : 

A cyclosporin containing ointment having the following 
composition was prepared: 

Cyclosporin 1 % 
Oleyl alcohol 5 % 
Polyethylene glycol 4000 4.5% 
Propylene glycol Balance 

The following Comparative Examples contained other thickening 
agents than the specified compounds used in the composition according 
to the present invention. 

comparative Example 1 ; 

A cyclosporin containing ointment having the following 
composition was prepared: 

Cyclosporin 1* 

Oleyl alcohol 5% 

Stearic acid 2% 

Propylene glycol Balance 



Comparative Example 2 : 

A cyclosporin containing gel having the following composition 

was prepared: 

Cyclosporin 1 % 

Oleyl alcohol 5% 

Light silicic anhydride 5% 

Propylene glycol Balance 



Comparati vg Ex ample 3: 

A cyclosporin containing ointment having the following 

composition was prepared: 

Cyclosporin 1% 

Oleyl alcohol 5% 

Paraffin 7% 

Isopropyl myristate H* 

Polysorbate 80 2% 

Propylene glycol Balance 

Com parative Exa mple 4; 

A cyclosporin containing ointment having the following 

composition was prepared: 

Cyclosporin 1% 

Oleyl alcohol 5% 

Paraffin 7% 
Liquid paraffin H* 

Polysorbate 80 2% 

Propylene glycol Balance 

Com parative Exa mple 5: 

A cyclosporin containing ointment having the following 

composition was prepared: 

Cyclosporin 1% 

Oleyl alcohol 10% 

Vaseline 20% 

Propylene glycol Balance 

rom para i-ivp Example 6: 

A cyclosporin containing gel having the following composition 

was prepared: 

1% 

Cyclosporxn 

5% 

Oleyl alcohol 

Polyoxyethy lene (16 0) polyoxypr opy lene (30) glycol 30% 
propylene glycol Balance 

Cgm earatjye Ex periment: 

The compositions of Examples 1 and 2 and Comparative Examples 1 
to 6 were subjected to the dermal permeability test as in Reference 
Example. The results are shown in Table 2. 



Table 2 

Permeating Amount in 24 hours 

Sample m (mg/cm 2 ) 

Control (No thickening agent) 32-2 (1.6) 

Example 1 26 -° 

Example 2 24 -° 

Comparative Example 1 5 - 7 
Comparative Example 2 0 
Comparative Example 3 0 
Comparative Example 4 0 
Comparative Example 5 



0 



Comparative Example 6 2- 

The permeating amounts were measured using the abdominal skin. 
Bracketed numbers were obtained using the back skin. 

It can be seen from Table 2 that the compositions of Examples 1 
and 2 have a significantly higher dermal permeability than those of 
Comparative Examples 1 to 6 . 

Kxample 3: 

A macrolide compound containing ointment having the following 

composition was prepared: 

33-Epi-chloro-3 3-desoxy-ascomycin 0.5% 

Oleyl alcohol 5% 



Polyethylene glycol 4000 - 4.5% 
Propylene glycol 



Balance H * fa 



Comparative E xample 7; 

A macrolide compound containing ointment having the following 

composition was prepared: 

33-Epi-chloro-33-desoxy-ascomycin 0.5% 

Oleyl alcohol 5% 

Stearic acid « — ~°-v 2% 

Propylene glycol Balance ^1- f 

com parati ve Example 8: 

A macrolide compound containing gel having the following 

composition was prepared: 

33-Epi-chloro~33-desoxy-ascomycin 0 . 5% 

Oleyl alcohol 5% 

Light silicic anhydride sr t£.-c^^— - 5% 

Propylene glycol Balance 



rom para-n -'"* Kxample 9: 

A macrolide compound containing ointment having the following 

composition was prepared: 

33-Epi-chloro-33-desoxy-ascomycin 0.5% 

Oleyl alcohol 5% 

Paraffin - 7% 

isopropyl myristate = 11% 

Polysorbate 80 - <£__JU . U 2% 
propylene glycol ,*^>~~ Balance 
C_ 

mmparaHvR Ex ample 10: 

A macrolide compound containing gel having the following 

composition was prepared: 

33-Epi-chloro-33-desoxy-ascomycin °- 5% 

Oleyl alcohol _ - i-C-- *~ 5% 

polyoxyethylene (160) polyoxypropy lene { 30 ) glycol 



Propylene glycol 



30% 

Balance 



The compositions of Example 3 and Comparative Examples 7 to 10 
were subjected to the dermal permeability test as in Reference 
Example to measure the permeating amounts of 33-epi-chloro-33-desoxy- 
ascomycin. The results are shown in Table 3. 



Table 3 

Permeating Amount in 24 hours 



bampie 
Example 3 






27.3 


Comparative 


Example 


7 


0 


Comparative 


Example 


8 


0 


Comparative 


Example 


9 


0 


Comparative 


Example 


10 


0 



The permeating amounts were measured using the abdominal skin. 

It can be seen from Table 3 that the composition of Example 3 
has a significantly higher dermal permeability than those of 
Comparative Examples 7 to 10. 

Brief ppscriDtion of the Drawing 

Figure 1 shows the 2-chamber cell apparatus used in the dermal 

permeability test. 



Description of the Reference N umbers: 

1 Donor phase 

2 Receiver phase 

3 Skin of hairless rat 

4 Synchromotor 

5 stirrer 

6 Jacket 



ABSTRACT 



Abstract of th ^ Disclosure 



Object ; 

To provide a topically applicable pharmaceutical composition 
having an excellent dermal permeability. 

construction : 

A pharmaceutical composition comprising a cyclosporin or 
macrolide compound, oleyl alcohol, propylene glycol and a thickening 
agent. 
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